ABSTRACT -The experiment was carried out to evaluate forage intake, performance and ingestive behavior of beef heifers. Productive, structural and chemical characteristics of the pasture were also evaluated. The experimental design was completely randomized in a 3 × 2 factorial arrangement, with three pasture systems (Alexandergrass [Urochloa plantaginea Link.] with and without supplement to heifers and Coastcross [Cynodon dactylon (L.) Pers.]) and two phenological stages: vegetative and flowering. The grazing method was put-and-take stocking. Grazing, ruminating and idle activities, feeding stations, displacement patterns, bite mass and bite rate were evaluated. The forage intake was estimated using chromic oxide as an indicator of fecal output. The heifers modified the use of feeding stations and displacement patterns between phenological stages and pasture systems. Heifers consumed more forage in the vegetative stage (2.81% of body weight in dry matter) than in the flowering stage (1.92% of body weight in dry matter). Average daily gain, body condition and stocking rate were similar for heifers in the evaluated systems. Beef heifers receiving protein supplement on Alexandergrass pasture consumed more forage than heifers fed Coastcross exclusively. Regardless of the species, no difference was observed when the heifers were exclusively on pasture. Pasture systems on Alexandergrass or Coastcross provide suitable nutrient intake for heifers to be mated at 18 months of age.
Introduction
The inclusion of warm-season grasses as summer pastures for beef heifers to be mated at 18 months of age is necessary to make the feeding system viable, providing nutritional support to these animals. Among these forages, despite being considered a weed, Alexandergrass (Urochloa plantaginea Link.) has high potential as a pasture, similar to millet and sorghum (Restle, 2002) , while the Coastcross (Cynodon dactylon (L.) Pers.) is a species with high dry matter production and allows over seeding with temperate species such as oats and Italian ryegrass (Rocha et al., 2007) . In feeding systems, where the objective is rearing heifers, both forage species allow them to reach an adequate body weight and body condition score to successfully reproduce at 18 months of age (Costa, 2009) .
The performance of grazing animals is indicative of forage quality (Moore, 1994) and given that the advancement in phenological cycle of forage species usually results in increased levels of fiber and low protein content, the animal productive response is impaired due to these factors that limit forage intake (Van Soest, 1994) .
In this case, on animals consuming low-quality forage, the usage of protein supplement may assume importance through the effects of this kind of supplement that are associated with better efficiency of rumen fermentation, a higher ruminal degradation rate of fiber and forage intake (Mathis et al., 2000) .
The evaluation of ingestive behavior components on animals dealing with different pasture structural characteristics and phenological grass stages makes it possible to identify the way animals are exploring the grazing environment (Prache & Peyraud, 2001 ). The estimate of forage intake may be crucial to explain longterm factors that interact in the plant-animal relationship and determine ruminant performance.
Methods that use external markers such as chromium oxide can produce data with some precision (Le Du & Penning, 1982) . The behavioral changes may determine the ingestion level, since the rules of choice and avoidance of feeding stations affect forage intake and efficiency of grazing process (Moraes & Carvalho, 2005) . The objective of this study was to evaluate performance and forage intake by beef heifers on Coastcross and Alexandergrass
Material and Methods
The experiment was carried out from December 2009 to April 2010, at Universidade Federal de Santa Maria. The climate in the region is humid subtropical; a Cfa type, according to the Köppen classification. The soil is classified as Paleudalf (Embrapa, 2006) . The mean values for chemical characteristics of the soil in the experimental area are: pH-H 2 0: 5.0; pH-SMP: 5.8; % clay: 19.2 m/V; P: 13.4 mg/L; K: 92 mg/L; % organic matter: 2.7m/V; Al 3+ : 0.2 cmolc/L; Ca 2+ : 4.6 cmolc/L; Mg 2+ : 2.2 cmol/L; base saturation: 56.6%; Al saturation: 3%.
The field was divided into six paddocks (experimental units) of 0.8 ha, plus a reserved area of 1.5 ha for the putand-take animals when they were not necessary for forage mass adjustment. Coastcross (Cynodon dactylon (L.) Pers) had been established since May 2006. Alexandergrass (Urochloa plantaginea Link.) was established by a sub soiling and two diskings on December 10th. Paddocks received 250 kg/ha of fertilizer 05-20-20 (N:P:K) and 45 kg of nitrogen (N)/ha in urea form, subdivided in two applications on January 11th and February 10th.
The ingestive behavior and performance of Angus heifers, with initial age and body weight of 15 months and 253.3±4.8 kg, respectively, were evaluated. Heifers were kept exclusively on Coastcross, Alexandergrass or in Alexandergrass plus 0.2% of body weight (BW) in protein supplement. In two occasions (February 3rd-14th and March 17th-28th), corresponding to vegetative and flowering phenological stages of Alexandergrass, respectively, the forage intake was evaluated.
The grazing method was put-and-take stocking, with four test animals per paddock. Among these, two were orally dosed with chromium oxide for determination of fecal output.
Heifers were daily supplemented at 08h00 with a commercial product (34.0% crude protein) consisting of soybean meal, whole soybean meal (roasted grain), vegetable oil, urea and minerals. To determine the supplement intake (% of BW), the remainders were collected and weighed daily.
The forage mass was determined by the direct visual estimation method with double sampling (Gardner, 1986) , performed in a ten-day interval. The canopy height, considered as the distance from the ground to the height of folding leaves (cm), was measured in the same occasions with a ruler, with 20 readings in each experimental unit. In the collected samples, we determined the partial DM of the forage and its botanical and structural composition by manual separation of the components: leaf and stems, inflorescence, dead material and other species. This material was dried at 55 ºC for 72 hours and then weighed to calculate the percentage and mass of each component as well as the leaf:stem ratio.
The forage growth rate (kg/ha.day of DM) was evaluated by using three exclusion cages located in each paddock. The daily forage availability was obtained by the sum of forage accumulation and forage mass divided by the number of days of the period. The total production of dry matter in the experimental period was calculated as the sum of forage accumulation of each period plus the initial forage mass.
Animals were weighed on January 10th; February 2nd and 23rd; March 16th; and April 13th, with a 12-hour fasting of solids and liquids. On the same dates, body condition score (BCS) was rated, ranging from one (very slim) to five (very fat) according the adapted methodology of Lowman et al. (1973) . The stocking rate was calculated by the sum of the average weight of test animals plus the average weight of each put-and-take animal multiplied by the number of days it remained on the paddock, divided by the total number of days of the period. The number of heifers per hectare was determined as the ratio between the stocking rate and the average weight of animals, 300 kg.
Forage availability, expressed in kg of DM/100 kg BW, was calculated as the ratio between the daily availability of DM and stocking rate (kg/ha BW). The leaf blade availability was determined by multiplying the forage availability by the average percentage of leaf blades in forage mass.
The vertical structure of the pastures was evaluated in three representative areas of the forage mass in each experimental unit and sampling was carried out using 0.25 m 2 squares. In each square the forage was cut considering three strata, each 10 cm, from the top to the bottom of the sward. Samples were taken per strata, which were separated manually into stem, leaf blade and dead material components. Then the components were oven-dried (at 65 °C for 72 hours) and weighed to calculate the bulk density of each component, expressed in g/cm 3 . Forage intake was evaluated during vegetative (February 3rd -14th) and flowering (March 17th -28th) periods. Chromium oxide (10 g) was dosed daily, at 08h00, during a 12-day period (eight days for adaptation and four days for fecal collection). Chromium levels in dried feces were determined by atomic absorption spectrophotometry technique adapted by Kozloski et al. (1998) . To estimate fecal output, we used the formula: PF = chromium administered (g/day)/chromium in feces (g/kg DM) (Pond et al., 1989) . Forage intake (FI, kg/day of DM) was determined by the formula: FI = fecal production/1-digestibility. Forage intake was also expressed as a percentage of the body weight. The in vitro dry matter digestibility was determined by the technique described by Tilley & Terry (1963) .
From the hand-plucked samples of forage (Euclides et al., 1992) , the nitrogen content was determined, according to the AOAC (1984) . The neutral detergent fiber (NDF) content was determined according to Robertson & Van Soest (1981) , modified by Komarek (1993) . From the percentage of NDF and FI, the NDF intake in % of body weight was calculated.
Ingestive behavior was assessed by 24 hours of visual observation of test animals on February 18th (vegetative) and March 31th (flowering). The activities of grazing, ruminating or idling were recorded at a ten-minute interval (Jamieson & Hodgson, 1979) and expressed as total time per day (min/day). Bite rate (bites/minute) was evaluated during day time, when heifers were in grazing activity, at every 10 minutes, by measuring the time taken by animals to perform twenty bites (Hodgson, 1982) . The daily number of bites (bites/day) was obtained by multiplying the bite rate by the daily grazing time (minutes/day).
The bite mass (g/bite DM) was estimated by the adapted equation of Allden & Whittaker (1970) : BM = I/(GT × BR), where: BM = bite mass (g DM); I = DM intake (g/day) BR = bite rate (bite/min), GT = grazing time (min/day).
The displacement patterns of beef heifers were observed in five cycles of 10 feeding stations. Feeding station is defined as the area available in a half-cylinder shape in front of and on each side of the animal when its front feet are stationary (Ruyle & Dwyer, 1985) , while the footstep was defined as each movement of the forelegs. From these observations, the number of steps between feeding stations and displacement rate (number of steps per minute) were calculated. The daily number of feeding stations was obtained by multiplying the grazing time by the number of feeding stations visited per minute. The amount of bites in each feeding station was calculated as the ratio between the total number of bites per day and number of feeding stations visited per day.
A completely randomized design in a 3 × 2 factorial arrangement (three pasture systems and two phenological stages) was used with two area replications for each pasture system. For variables related to ingestive behavior, the animals were considered replicates. The analyses were made according the following general mathematical model:
By the model, γ ijk = dependent variables; μ = mean of all observations; τ i = effect of the i-th pasture system; λ k (τ i ) = effect of k-th replication within the i-th pasture system (error a); α j = effect of the j-th phenological stage; (τα) ij = interaction between the i-th pasture system and j-th phenological stage; ε ijk = random residual error (error b). Normality test of Shapiro-Wilk was performed and non-normal variables such as densities of structural components were transformed by square root. The data were subjected to analysis of variance (F test), and when significant at 5%, Tukey test was performed at the same significance level. When interaction was significant, the analyses were made by phenological stage. When differences between treatments were not detected, test of contrasts between Coastcross and Alexandergrass plus AG+SUP were conducted. When the variables were of interest, correlation analyses were performed. The analyses were performed using the statistical package SAS (Statistical Analysis System, version 9.1.3).
Results and Discussion
Meteorological data for the trial period (Table 1) showed that the rainfall in February and April was below normal rainfall history. The rainfall in January was 2.8 times higher than the average, while in March there was a water deficit (16.5% of the total rainfall expected for the period). Average temperatures on the dates of evaluation of ingestive behavior were 24.7 °C (February 18th) and 21.2 °C (March 31st).
There was no pasture system × phenological stage interaction (P>0.05) for forage mass, forage availability, canopy height, forage growth rate, leaf:stem ratio and leaf blade availability. The forage mass and forage availability did not differ between pasture systems and phenological stages (P>0.05) with mean values of 3,337±471 kg/ha of dry matter (DM) and 10.7±1.5 kg of DM/100 kg of body weight (BW), respectively. Considering the estimated forage intake of 2.3% of BW (NRC, 1996) for this category, there was no limitation to intake, since the forage availability in tropical pastures should be four times higher than the estimated intake (Hodgson, 1982) . Canopy height, forage growth rate, leaf:stem ratio and leaf blade availability were similar between pasture systems (P>0.05) and different between phenological stages (P<0.05). A reduction of 24.7 to 16.9 cm in canopy height was observed from the vegetative to the flowering stage, probably due to the maintenance of the same value of forage mass in both stages and the increase in forage DM content. The same forage mass can take various forms in space, due to several possible combinations of canopy height and pasture bulk density (Carvalho, 1997) .
Forage growth rates of the species were, on average, 120 and 40 kg DM/ha in vegetative and flowering stages, respectively. Similar values were observed in Alexandergrass (Costa, 2009 ) and Coastcross (Carnevalli & Silva, 1999) . The low value for the flowering stage was mainly due to the shortage of rain (r = 0.85; P = 0.0004). The total dry matter production for the entire pasture utilization period was 11.3±1.9, 11.8±0.5 and 11.3±0.5 t/ha DM for Coastcross, Alexandergrass and AG+SUP, respectively.
The leaf:stem ratio in vegetative and flowering stages was 0.42 and 0.26, respectively. Values observed in vegetative stage are similar to those observed in Urochloa brizantha Marandu, which resulted in steers gaining around one kilogram per day (Ítavo et al., 2008) .
There was a 50% decrease in the leaf blade availability from the vegetative to the flowering stage. In the vegetative stage the leaf blade availability of 2.5% was greater than the suggested value for this animal category, considering an estimated forage intake (NRC, 1996) . Given that it is desirable to maintain a greater value of leaf blade availability during all period of pasture utilization, as a perennial species, Coastcross has advantage over Alexandergrass, an annual species, because of the constant emissions of new blades. However, this characteristic may be affected if there is water deficit and/or nitrogen limitation (Fernandez et al., 1989) .
There was pasture system × phenological stage interaction for leaf blade bulk density in the 10-20 cm stratum and for dead material bulk density in the 0-10 cm stratum (P<0.05). For other strata, bulk density of leaf blade, dead material, stem and inflorescences and of other species, there was no interaction between pasture system and phenological stage (P>0.05; Figure 1) .
The leaf blade bulk density in the 10-20 cm stratum showed the highest values in vegetative stage (P<0.05), while in Coastcross the same leaf blade bulk density was present in both phenological stages. For planning feeding systems, a perennial species such as Coastcross has the ability to constantly emit new leaf blades, which can be an advantageous characteristic when compared with annual species such as Alexandergrass.
In the stratum of 0-10 cm, Coastcross showed lower leaf blade bulk density and higher bulk density in other species (P<0.05), while in the 10-20 cm stratum, stem bulk density and dead material bulk density were higher than Alexandergrass and AG+SUP (P<0.05). At the flowering stage, the leaf blade bulk density and stem bulk density in the stratum of 0-10 cm were lower and dead material bulk density in the 10-20 cm stratum was higher (P<0.05). The smaller leaf blade bulk density and stem bulk density verified in the low stratum may indicate the removal of these components by heifers, which were searching for leaves at the lower stratum of the pasture to maintain their intake rate (Illius, 1997) . Meanwhile, the increase in dead material bulk density in this stratum is a result of advancements in the physiological cycle of the grass. According to Carvalho (2001) , in each phenological stage, the total dry matter of the plant has different proportions of leaves, stems, inflorescences and dead material in the structure of the pasture. This means that the composition of the plant changes over time. There was pasture system × phenological stage interaction (P = 0.0001) for crude protein content and no interaction (P>0.05) for neutral detergent fiber content and in vitro dry matter digestibility (IVDMD). For these two variables, there was difference between pasture systems (P<0.01) and NDF content differed between phenological stages (P<0.01).
Crude protein (CP) requirement of heifers (NRC, 1996) was met during the vegetative stage in the three pasture systems. However, at the flowering stage, heifers on AG+SUP consumed forage with the same CP content as those on Alexandergrass and Coastcross, and heifers on Coastcross consumed forage with greater CP content than those in Alexandergrass.
When the supplement was offered at a quantity corresponding to 0.2% of BW in AG+SUP, the heifers actually consumed about 0.12% and 0.05% of BW in vegetative and flowering stages, respectively. These amounts represent an increase of approximately 115 and 53 g of CP in the diet of each animal during the vegetative and flowering stages, respectively. In AG+SUP system there was a positive correlation (r = 0.99; P<0.01) between the leaf blade availability of Alexandergrass and supplement intake. The reduction of 48% in leaf blade availability from vegetative to flowering stage was followed by similar reduction in supplement intake. The connection between leaf blade availability with intake of this kind of supplement was also verified by Ítavo et al. (2008) , who provided protein supplements to steers grazing on Marandu grass (Urochloa brizantha).
The NDF content of the forage consumed by heifers increased with the passage of phenological stage of grasses (P<0.01) and the animals on Coastcross consumed pasture with higher NDF content than those in Alexandergrass forage-based systems (P<0.01). The grass NDF content can be a limiting factor for forage intake in grazing animals caused by physical distension of the rumen-reticulum, a mechanism that becomes evident in tropical pastures with high NDF content (Minson, 1990) . The forage consumed in the three pasture systems presented NDF content above the 55-60% critical threshold (Van Soest, 1994) , which may lead to lower degradation of the cell wall and lower passage rate through the gastrointestinal tract of the animal.
There was a pasture system × phenological stage interaction on idle time, bite rate and bites/day (P<0.05) and there was no interaction for grazing and rumination time (P>0.05). Differences between pasture systems for grazing time were observed (P<0.01; Table 3 ).
The heifers on Coastcross increased grazing time by 18.5% when compared with the other pasture systems. The main factor that may have contributed was the higher density of stems and dead material in the 20-30 cm stratum during vegetative and 10-20 cm in flowering stages, respectively 63% and 171% higher than in other pasture systems. The greater presence of these components in the upper stratum for grazing can result in difficulty to reach the leaf blades and ingest forage due to their higher content of NDF and lower IVDMD ( Table 2) .
The average rumination time was 480.6 minutes, ranging from 346.6 to 577.0 minutes. The lower idle time on Coastcross at the flowering stage was a result of the longer time animals spent grazing and ruminating. The correlations between idle time and rumination (r = -0.73; P<0.01) and grazing time (r = -0.59; P<0.01) were negative. This result can be attributed to the fact that daily activities of animals are mutually exclusive (Carvalho et al., 2001) . In Alexandergrass and AG+SUP pasture systems, the heifers reduced the bite rate at the flowering stage probably because this situation requires more time to manipulate and grasp the forage (Carvalho, 1997) in an environment with lower density of leaf blades (Figure 1 ). On Coastcross, the animals kept the same bite rate probably because of the same leaf blade bulk density at both stages. There was a high and positive correlation between leaf blade bulk density and bite rate in the 10-20 cm stratum (r = 0.88; P = 0.0002).
The lower leaf blade bulk density observed in the 10-20 cm stratum (Figure 1 ) in the flowering stage for Alexandergrass and AG+SUP pasture systems may have resulted in the lower daily bites (Table 3 ). This behavioral response can be related to the time spent by animals while they search leaf blades within a feeding station (Roguet et al., 1998b) , which is due to the structural composition of the vegetation and its changes -a factor that influences the selection of the diet by herbivores (Illius, 1986) .
The variables feeding stations/minute, steps between feeding stations, displacement rate and time per feeding station showed no pasture system × phenological stage interaction (P>0.05) and were similar between pasture systems (P>0.05). There were differences between phenological stages (P<0.05). At the vegetative stage, heifers visited one more feeding station per minute and spent less time in each feeding station when compared with the flowering stage ( Table 4 ). The permanence of animals per feeding station is linked to the quantity and quality of available forage (Roguet et al., 1998a) , which implies that this behavioral pattern is associated with a higher leaf blade bulk density as well as chemical parameters like higher CP and lower NDF content in forage consumed at the vegetative stage.
The lower displacement rates, fewer steps between feeding stations and reduced number of feeding stations visited per day in the flowering stage can be a result of lower leaf blade availability, which made animals walk less in order to explore the feeding stations visited. However, this result may not happen due to the greater diet selectivity and longer time required for selective grazing. The use of contrasts showed that heifers on Coastcross made fewer steps between feeding stations (P<0.01), had lower displacement rates (P<0.10) and visited more feeding stations per day (P<0.05). This result is due to the Coastcross canopy structure, in which leaf blade density is combined with a great density of stems and dead material, causing heifers to visit a greater number of feeding stations per day. According to Prache & Peyraud (2001) , an unfavorable grazing condition motivates the animals to seek another feeding station. The number of bites per feeding station showed pasture system × phenological stage interaction (P = 0.0004). Heifers took more bites per feeding station in the Alexandergrass system at the vegetative stage (7.2 bites/feeding station), differing only from the animals on Coastcross at the same stage (4.8 bites/feeding station). This difference can be attributed to the presence of other components besides leaf blade in the 20-30 cm stratum in the Coastcross system (Figure 1) , which hinders the bite formation and grasp of leaf blades at each feeding station visited. In the flowering stage, the leaf blade bulk density in the 10-20 cm stratum is similar for the three pasture systems, which allowed for a similar number of bites per feeding station (5.8 bites/ feeding station).
There was no pasture system × phenological stage interaction for forage and neutral detergent fiber intake (P>0.05). There were differences between phenological stages and pasture systems for forage intake (P<0.05; Table 5 ).
The forage intake showed positive correlation with leaf blade availability (r = 0.82; P<0.001). The animals select leaves in the upper stratum of the canopy (Hodgson, 1990) , and the lower leaf blade bulk density in the 20-30 cm stratum (Figure 1) showed higher defoliation at vegetative stage, which made it possible for grazing animals to have a higher forage intake. In the flowering stage, the removal of leaf blades at the lower stratum, not allowing the maintenance of high intake levels, is shown by the lower leaf blade bulk density in the 10-20 and 0-10 cm strata. There was positive correlation between forage intake and leaf blade bulk density in the 10-20 cm stratum (r = 0.86; P = 0.0003). Similar stem bulk density in the 10-20 cm stratum in both phenological stages (Figure 1 ) is another factor to be considered, and the presence of stems can be considered a physical limitation to forage intake since the bite depth is reduced (Carvalho, 1997) .
Forage intake in AG+SUP was higher than in Coastcross (P<0.05) and showed no difference from Alexandergrass. This result agrees with the statement that, upon receiving protein supplements, animals can increase performance because of several factors, increase in forage intake being the main one (McCollum III & Horn, 1989) . The extra nitrogen supplied to ruminal microorganisms increases protein synthesis and degradation rate, and a greater flow of protein improves the efficiency of energy use in the tissue (Forbes, 2007) .
The forage structure and composition changes also modified animal behavior mechanisms and decreased forage intake. Forage intake was positively correlated with the displacement rate (r = 0.78; P = 0.002), indicating that a higher number of steps per minute might have an impact on intake; in this case, the compensation for the increased distance between patches by an increase in intake per patch (Demment & Laca, 1993) . This intake was negatively associated with time/feeding station (r = 0.60; P = 0.03). Despite the unfavorable characteristics of the pasture in the flowering stage, there was an increase in time/feeding station, which was not enough to promote a higher forage intake. Charnov (1967) points out to the fact that the animal spends time in the same feeding station until the forage amount is reduced and the intake rate becomes low, then it leaves it and searches a new patch with better opportunity to increase intake. Regardless of pasture system, forage intake levels verified at the vegetative stage are similar to those described by Euclides et al. (2000) for steers grazing on U. decumbens (2.67% BW) and U. bryzantha (2.79% BW). On Alexandergrass and pearl-millet grass, Costa (2009) observed average forage intake of 2.3% and 2.6% of the BW at the vegetative and reproductive stages, respectively.
The NDF intake was, on average, 1.7% of the BW and decreased (P<0.01) from the vegetative (1.98% BW) to the flowering stage (1.44% of BW). The NDF level of grazed forage may be considered limiting to animal performance at both phenological stages. Barbosa et al. (2007) reported an NDF intake at around 1.8% of the BW, which is also above the limit of 1.2% of the BW, which is considered a cap value (Mertens, 1994) ; however this way of quantifying intake, through rumen fill, may not apply to tropical pastures. It is suggested that other factors regarding intake by the animals rather then the mechanism of distension of rumen-reticulum are responsible for intake control (Euclides et al., 2000) .
Bite mass showed no pasture system × phenological stage interaction (P>0.05). By contrast analysis, the bite mass, 0.32 g DM/bite, on Alexandergrass and AG+SUP was greater than on Coastcross, 0.26 g DM/bite (P = 0.0099) and similar between phenological stages (P>0.05), with an average value of 0.27 g DM/bite. This similarity for both stages is probably because harvesting leaf blades may be difficult in the vegetative stage due to the low bulk density of forage components, while at the flowering stage, an increase of stems and dead material was observed in the 10-20 cm stratum. This becomes more evident in Alexandergrass and AG+SUP systems by the reduced bite rate in order to grasp and handle these leaves. The time devoted to these processes may have been responsible for the reduction of forage intake because there was no increase in grazing time. According to Poppi et al. (1987) , the forage intake decline is a result of imperfect compensation in terms of grazing time in response to declination in intake rate.
The lower bite mass in Coastcross in relation to other pasture systems can be attributed to the stem bulk density in the 20-30 cm stratum at the vegetative stage and the higher stem bulk density in the 10-20 cm stratum at the flowering stage. This may have constituted a barrier to bite depth and formation of a higher bite mass (Carvalho, 1997) .
The bite mass value observed on Coastcross was below the 0.3 g/bite considered critical by Stobbs (1974) . In Alexandergrass and AG+SUP pasture systems the values are similar to those verified by Costa (2009) in Alexandergrass, which was 0.33 g OM/bite.
The average daily gain (ADG), stocking rate (SR) and body condition score (BCS) showed no pasture system × phenological stage interaction (P>0.05). There were differences between phenological stages (P<0.05; Table 6 ). The higher average daily gain of heifers at the vegetative stage is associated with forage intake during this period (r = 0.77; P = 0.003) and the CP content of forage (r = 0.69; P = 0.01) and negatively associated with increased NDF content (r = -0.87; P = 0.0002) and dead material bulk density in the 10-20 cm stratum (r = -0.83; P = 0.0008). The use of protein supplements for heifers on Alexandergrass pasture did not promote higher ADG, SR or BCS in relation to those exclusively on pasture. The 62% higher stocking rate at the vegetative stage than at flowering stage was possible because of the higher forage growth observed in this period.
In the beginning of the experiment the heifers presented an average 255.4 kg BW, 56.7% of the adult projected BW and 2.5 scores of BCS. At the end of the utilization of pasture systems, the heifers averaged 306.7 kg BW and 3.3 scores of BCS; these values met the minimum parameters for mating, 67% of adult weight (NRC, 1996) , considering an adult animal of 450 kg, and 3.0 scores of BCS (Rocha et al., 2004 
Conclusions
Beef heifers consume more forage in vegetative than in the flowering stage of grasses due to characteristics of each phenological stage, which modifies the ingestive behavior and promotes changes in performance. The provision of protein supplements for grazing beef heifers increases forage intake, without reflections on performance. The utilization of perennial (Coastcross) or annual summer pasture (Alexandergrass) with or without supply of protein supplements promotes similar stocking rate and body development and provides adequate nutrient intake for beef heifers to be mated at 18 months of age.
